1 



10/747,807 
PTGF-03070 



AMENDMENTS TO THE CLAIMS: 

1 . (Currently amended) A wiring structure for semiconductor device, comprising: 
a wiring layer that includes copper as main component; and 

a crystal grain promotion layer that promotes enlargement in a crystal grain of the wiring 

layer. 

2. (Currently amended) The wiring structure for semiconductor device according to claim 1 , 
wherein[[:]] the crystal grain of the wiring layer satisfies a relation of D > 10 x L where D is an 
average grain diameter of crystal grain to be enlarged finally in the wiring layer and L is mean 
fi-ee path of electrons olcotron . 

3. (Currently amended) The wiring structure for semiconductor device according to claim 1 , 
wherein[[:]] the crystal grain promotion layer is disposed between a semiconductor or dioloctric 
film and the wiring layer and one of a semiconductor and a dielectric fihn . 

4. (Currently amended) The wiring structure for semiconductor device according to claim 3, 
wherein[[:]] the crystal grain nromotion layer has a good contact with the one of a semiconductor 
and Of dielectric fibn and the wiring layer and is of a material that has a low reactivity to the 
semiconductor or dielectric fihn and the wiring layer. 

5. (Currently amended) The wiring structure for semiconductor device according to claim 1 , 
wherein[[:]] the crystal grain promotion layer comprises one of a high melting point metal, 

nitride nf the high melti i^p point metal, and a ef carbide of the high melting point metal. 
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(Currently amended) A wiring structure for semi cond u ctor dev ice, comprising: 
a wiring layer that includes coppe r as main component; and 
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, .^,...1 ^.^r. prnn^otion laver th.t promotes enlargement in a crystal prain of the wiririR 
layer, Tliu wiiiufi otnictt irn f m oGmiconductoi device according to claim 1, 

wherein[[:]] the crystal grain promotion layer comprises is^ a material selected from the 
group of titanium, tantalum, titanium nitrides, titanium carbides, tantalum nitrides and tantalum 
carbides. 



(New) The wiring structure for semiconductor device according to claim 1, wherein said 
crystal grain promotion layer comprises a metal with a melting point of at least 150 «C. 



7. 



8. (New) The wiring structure for semiconductor device according to claim 1, wherein said 
crystal grain promotion layer comprises one of titanium, tantalum, zirconium, hafoium. 
vanadium, tungsten, niobium, molybdenum, a nitride of any of these and a carbide of any of 
these. 

9.. (New) The wiring structure for semiconductor device according to claim 1 , wherein an 
average grain diameter (D) of said crystal grain of said wiring layer is in a range from 7 to 8 
times a width (W) of said wiring layer. 

10. (New) The wiring structure for semiconductor device according to claim 1, wherein said 
copper in said wiring layer comprises a (1 1 1) copper face. 

1 1 . (New) The wiring structure for semiconductor device according to claim 1 , wherein said 
copper comprises approximately a single crystal. 

12. (New) The wiring structure for semiconductor device according to claim 1, wherein said 
wiring layer is formed directly on said crystal grain promotion layer. 
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13. (New) The wiring structure for semiconductor device according to claim 1 , wherein said 
crystal grain promotion layer is formed on one of silicon, silicon nitride, silicon oxide, impurity- 
doped silicon, and an organic dielectric material. 

14. (New) The wiring structure for semiconductor device according to claim 1 , wherein an 
average grain diameter of said crystal grain is at least 390 ran. 

15. (New) A method of forming a wiring structure for a semiconductor device, comprising: 
forming a crystal grain enlargement promoting layer; and 

forming a wiring layer comprising copper on said promoting layer, said promoting layer 
promoting an enlargement of a crystal grain of said copper. 

16. (New) The method of forming a wiring structure for semiconductor device according to 
claim 15, wherein said forming said promoting layer and forming said wiring layer are 
performed by one of sputtering, vapor deposition, laser annealing, plating and chemical vapor 
deposition. 

17. (New) The method of forming a wiring structure for semiconductor device according to 
claim 15, wherein said forming said promoting layer and forming said wiring layer are 
performed imder a vacuum. 

18. (New) The method of forming a wiring structure for semiconductor device according to 

claim 15, further comprising: 

performing a heat treatment in a range from 100°C to 400 "C. 

19. (New) The method of forming a wiring structure for semiconductor device according to 
claim 17, wherein said forming said wiring layer comprises growing enlarged copper crystal 
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grains at an initial stage of room temperature grain growth. 

20. (New) The method of forming a wiring structure for semiconductor device according 

claim 15, further comprising: 

providing a substrate, said promoting layer being formed between said substrate and ! 

wiring layer. 
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